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NOTES AND COMMENTS 
Endocarditis with negative blood cultures 
According to the oldest published report (in 1976) on 
the subject [I], the incidence of blood culture-negative 
endocarditis ranged from 2.5 to 31%. This wide range 
of distribution was attributable mainly to variations in 
the criteria used to define endocarditis and to interpret 
blood cultures as well as differences in the techniques 
and media available for blood cultures and growth of 
pathogens. 
In more recent studies [2], infective endocarditis 
with negative blood cultures accounts for 14% of cases. 
One explanation for this improvement in the bacterial 
diagnosis of endocarditis is the better knowledge of the 
clinical symptoms and risk factors for endocarditis, 
which has encouraged earlier blood cultures and led to 
a decrease in unnecessary antibiotic treatment. Another 
reason is the improvement in bacterial culture 
techniques, such as prolonged incubation times, 
presence of carbon dioxide, enriched culture media, 
supplementation with various growth factors (L- 
cysteine or pyridoxal) and timed subcultures. 
Thus, the isolation of fastidious niicroorganisrns 
has improved dramatically and organisms frequently 
missed with the use of earlier blood culture techniques 
are now recognized. The newer methods have enabled 
the identification of Streptococcus adjacens and Strepto- 
coccus dcfectivus, which had previously been designated 
nutritionally variant streptococci [3], the HACEK 
group (which includes Haemophilus species, Actino- 
bacillus actinomycetemcomitans, Cardiobacterium homiriis, 
Eikenella corrodens and Kingella kingae), Brucella abortus 
and Brucella melitensis 141, and Mycobacterium species. 
More recently, microorganisms such as Bartonella 
species, which are difficult to grow, have been isolated 
from blood cultures in patients suspected of having 
bacterial endocarditis [5]. Indeed, Brouqui and 
colleagues reported - for the first time - the possible 
role of bacteria of the genus Ehrlichia as a causative 
agent in blood culture-negative endocarditis 161. 
Another improvement in the diagnosis of 
endocarditis is the use of specific serological studies for 
certain microorganisms. I t  is now recommended that 
specific serological tests associated with cell culture be 
undertaken in patients with blood culture-negative 
endocarditis, for which Coxiella burnetii is the main 
organism responsible 171, and in cases involving other 
bacteria such as Chlamydia psittaci [8] and Chlamydia 
pneumoniae 191, Mycoplasma species [lo], Legionella 
pneumoniae [l I], and Brucella and Bartonella species. 
Finally, blood cultures are often negative in cases of 
fungal endocarditis (caused by, for example, Candida, 
Aspetgillus or Cephalosporium species). Patients who 
have undergone cardiac surgery, especially valve 
replacement, are at  particular risk of fungal endocarditis 
as are intravenous drug abusers and patients who have 
received prolonged intravenous antibiotic therapy. 
Specific media and serological tests are therefore 
recommended in these cases. 
The routine identification of fastidious bacteria 
responsible for endocarditis by nucleic acid amplifi- 
cation may become possible in the future. Recently, the 
rapid identification of endocarditis due to Haemophilus 
parainjuenzae was facilitated by amplification of 16s 
ribosomal deoxyribonucleic acid (DNA) directly from 
cultured cells, using the polymerase chain reaction 
(PCR), and by direct DNA sequence determination of 
the amplified product [12]. The use of I’CR with 
broad-spectrum bacterial primers is a promising 
method of identifying etiological agents in cases of 
culture-negative endocarditis [ 131. Kecommendations 
have recently been proposed to reduce the incidence of 
culture-negative endocarditis [I 41 and include a 
prolonged duration of blood culture incubation (4 
weeks), use of enriched media, serological testing for 
C. burnetii and other microorganisms and, in the future, 
investigations using P C R  and in-situ hybridization in 
endocarditis patients undergoing valvular surgery. 
Jean-Luc Mainardi 
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Microsporidia and other opportunistic protozoa in 
patients with acquired immunodeficiency syndrome 
(AIDS) 
Opportunistic infections are the consequence of the 
profound impairment of the host immune system 
induced by human inmunodeficiency virus (HIV) and 
other immunosuppressive factors, and are caused by 
viruses, bacteria, fungi and protozoa. In HIV-infected 
patients, the protozoa causing severe illness belong 
to three phyla: Apicoinplexa; Englenozoa; and Micro- 
spora. The classification of Pneurnocystis carinii, a cause 
of pneumonia especially in children with AIDS, 
remains uncertain as this unicellular parasite, although 
referred to as a protozoan, also has the features of a 
fungus, as confirmed by molecular studies 111. 
Within Apicomplexa, three species of coccidia 
- Exoplasma gondii, Cryptosporidium pavvum and Isospora 
belli, all known to produce infections in non-HIV- 
infected subjects - are particularly pathogenic in 
patients infected with HIV; the first microorganism 
causes severe necrotizing encephalitis, and the other 
two are generally involved in diarrhea and other 
gastrointestinal manifestations [2]. Diarrhea niay also be 
due to cyanobacteria-like bodies, first described in 
1986 in the stools of immunocompetent travellers 
returning from Morocco, India and Pakistan. Further 
studies have shown that these bodies correspond to 
the oocysts of a new coccidial parasite, Cyclospova 
catenayensir, and are found in Peruvian children as 
well as in AIDS patients [3]. Among Englenozoa 
(unicellular flagellates), the kinetoplastid Leishmania 
infanturn appears to cause invasive infection in HIV- 
infected patients in endemic areas such as the Medi- 
terranean basin [4). This opportunistic infection shows 
the features of visceral leishmaniasis. Microspora were 
rarely reported in huinans before the advent of AIDS, 
but with improvement and standardization of diag- 
nostic methods, these microorganisms are becoming 
increasingly recognized to be an important cause of 
infection in HIV-infected patients. All incriminated 
species belong to the same order, Microsporidia, and 
five such species have been reported in AIDS patients. 
Some cases of keratoconjunctivitis caused by En- 
cephalitozoon hellern were described in 1991 [5]. 
Encephalitozoon cuniculi, a species already known to 
cause encephalitis in mammals, and Enceph. hellern are 
also responsible for disseminated infection owing to 
their localization within macrophages. Three cases of 
myositis are known to have been caused by Tvachi- 
pleistophova horninis [6]. Of  all niicrosporidial infections, 
those affecting the intestines are the most frequently 
seen in HIV-infected patients. Two species, Entero- 
cytozoon bieneusi 171 and Encephalitozoon intestinalis [8], 
are involved in gastrointestinal diseases; however, 
Entero. bieneusi is restricted to epithelial cells whereas 
Enceph. intestinalis infects macrophages in the lamina 
propria and is thereby disseniinated to the urinary, 
hepatobiliary and respiratory tracts [9]. Both species are 
responsible for diarrhea, malabsorption, weight loss, 
nausea and abdominal cramping in up to 40% of AIDS 
patients presenting with these features in the absence of 
other enteric pathogens, and approximately 80% of cases 
of niicrosporidiosis are caused by Entero. bieneusi [lo]. 
A recent evaluation of the prevalence of enteric 
pathogens in an HIV-infected population with gastro- 
intestinal symptoms indicated that intestinal micro- 
sporidia are the major cause of infection [ 111, and were 
found in 39% of 141 AIDS patients with diarrhea. 
An identical proportion of patients were infected by 
Cvyptosporidium as by cytomegalovirus (both 23.4%). 
Mycobacteviurn aviurn complex and adherent bacteria 
causing damage to the subjacent epitheliuni were 
reported in 13.5% and 12.8% of patients, respectively. 
Isospova, Giardia, Histoplasma, Shkella and adenovirus 
were less frequently observed, affecting only 0 to 2.1% 
of patients. Some patients in this series were con- 
comitantly infected by more than one relevant infecting 
agent. 
Unfortunately, there is as yet no known therapy 
